Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 08-081 777 

(43)Date of publication of application : 26.03.1996 



(51)Int.CI. C23C 16/50 

C23C 16/08 
H01L 21/205 
H01L 21/285 
H05H 1/46 



(21 Application number : 06-220592 (71 Applicant : SONY CORP 

(22)Date of filing : 1 4.09.1 994 (72)Inventor : TATSUMI TETSUYA 



(54) PLASMA CVD DEVICE AND PLASMA CVD METHOD 

(57)Abstract: 

PURPOSE: To provide the plasma CVD device and method 
capable of forming even a stable and high-quality 
conductive thin film of Ti, etc., in the plasma CVD producing 
plasma with the induction coupling by an RF antenna. 
CONSTITUTION: An RF antenna 3 is arranged at the part in 
contact with the plasma in a plasma producing chamber 4, 
and an electric field from the antenna 3 is directly 
impressed on the plasma 5. The surface of the antenna 3 is 
previously coated with a material contg. an element 
constituting a film forming material. Since the electric field 
of the antenna is not transmitted through the dielectric 
window of the plasma producing chamber unlike the 
conventional device, a decrease in the electric field strength 
due to the deposition of a conductive film on the dielectric 
window is prevented, and treatment is conducted with the 
constant high-density plasma. 
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£S» *5 X* C V D »C* X , ^ta^XT&g* 
***Ettr*C4*«B4*4, **X^CVD« 

BMTlBMa>y?X?CVDflB. io 
[!g#JS3] RFr>*"f©^ft<4fc*a«. Alt 

t ■** 4 ] * ? * * >; <*mv>m*m 

Wr*Ci««»4r4. MQ|lB4K>7 r 3'X-?CV 

[S«3f5] v-x#x»AJU*. RF7>**4* 
S^^WMKEW *C4*:«$®4f£, g#Jgi 

7*X*CVD«BK1J:0. »*ffl«*±KfW*©.« 
?*C4&$ia4"r*, ^X7CVDtSo 

[b*«7 ] mut. ««i»nirc««c 4ti«k4 
M^HeBtt^^x^cvD^tt. 

[lg#Jg8 ] y>*^«raMHT4C 4*4**4 
f*. »*B6S2«I^X7CVD*& 

[ 0 0 0 I ] 

(Cffli»6n&^9X7CV-DttKbJ:0^9X-7CVD 30 
t0Al»jMte3nfc4'*'«. ^9X-?CVDJttH*J:V 

77 x^c v D^ccmr 

[0002] 

Hk«*W*JWtc*>^. 0. 2 inn*- A 

^WtttWcia^rtt. fMMUMDBO. 2jumtc 40 
ftl,. M|MHCE>lV8ttliimjEE<«6<E>7. 7X-* 

i NH1>T i ONJg£2>:M-^*K^AUfc8, A 
!&^<DiffigX^:?*y>?*>, W«»KCVDt>7 
FCVD(Cj:t). ±JHettfm*a>*»t7 

[ 0 0 0 3 J T » B*T i NUtttA* 50 
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Ti^JS*^-^?hmi4l/ft:X,^^M>^ S 
SH4XM ^ * »J > y*HTfon* 0 *'C4>XM ? * ij > 9 

rt^r3>7^--?»Utc.«SKT^C4i*®«r'*>a, co> 
HU£H4fe<J:U'B5 (a) - (d) fc^P.l/CgSBT 

[0004] @4ii3»J^ XJ<?*iJ>?tt 

Si 04*-y* t i i©iBccRF«**cnmrr*o * 

MvfcT i tt. ttWUHE10 4 

*a«i/r*©**T i*B4i/c. **i*i*n, 4S 
>• - * 1 2 ». tt«&*c i o vamicxusstwitm 

flJS-C**), K*Bli*^©S^«tt*A»**^ 

4. 

[ o o o 5 ] c<on y > - x;<* * y > 

ttHBi/triww**. ^ r. T<mM&m i®**? j 
^^^fg,«a$ny<:s i«4>*«ftaE«3 i±^ 
s i o, ^iphti* \ a mvmzvmmmtmz 2«« 

JSU. T^«9i£8icS«cet?0. 2jimOC!>tffltA3 3<r 
^□T^o @5 (a) CSrcc5>*>^U«r»BElltS 

>^<PJE^0. 2Pa, RF«*8kw<DX^^>y> 
^Att'CT iH34«rl 0nmSJSt/ , CB5 (b)tc^n 

rttB4r*. o^^cn 2 «no<25sccmieaii/ 
xm\L,tcmmoA>< **v> vmx\ t i nh 3 

5^20nin;W^ C<£4*, @5 ( c ) fc^T J: 
tM?L3 3±«!>T i NI3 5«t-^woyf 

#K£fRU *$HL3 3«»©Bia»a«<»«sn 

Z>. l4bU|IR3 6«MXM 7 »V>7 

W:<fc*J^.«T*4, 05 <d> tc^TJ:^«:^^K3 

m^*^ 0 *V K3 7«. A ! M^(Oa^ 7^ y 
[000 6] ^l^'-Vs^^fecn^^r 
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3 

£35f* • ftfRBBt*ff»4 4B^>#*$*»iMfc4« 
3 1 **-S> (1 9 9 3) fc«*S4VC<r** 0 T i C ! . 

t&uximrictvsmvhi. u*vi>. ec 

Rrf«X-?CVDttlM> RFT>***JBl'fcKW* 

tfrccifcftifc^x^iriufflr'* , ^^?7^<b 7 

[0007] aBtoRF7>7+«lt* 
feR4M^a^X-7CVDttK(CA->rtt t ^7X1? 

#tf * 1/ , R F K¥> * 9 1/ Tgc* 0 fc 

B7**IRl/CWIW4. 

[ 0 0 0 8 ] B6i«Bto ICP (Inductive 

ly Coupled P 1 a s ma > 

C V DSSGXHKftHB?«& 4 7 ? * »< 

r>ft3i:*SBf^ K**t«4* 1 4 it^^^> 

&*PW%<00H'C*&, RF7>F+3lCH:RF«« 
i ? *0 ? h 7 - £ 2 £ft UtT R F 7-* 

X97J17&BU CC*6*9X-?CVD«MMMfX 
^*X^ 5 **Xv£j5fc**> 
^4©T»K«^X^««?-*>^6«:a»l/. I*J& 

[0 00 9] H7M»*«>TCP (Transform 
er Coupled P 1 a $ ma > tcjr&^X-? 
CVDSHftMBRBB-C**. 7^X^.« 
*^ + >M4CE>35tefiW»tt*tt*l 4i*VC4*«), 
C©±«tC»U-C»«*CDR F T 3 ^S^T^o 

mftm&i 4«5SW*6ft*n*««x»f , c* 

iisfc^fiois^se tc^ i/fc i c p«c 
9x-?cvd«b4hi>-c*»j, mrzmzm? 

[0 0 ! 0] ±B2«K>^X^CVDttKtt. *»W 
fc^*X^4til^t>^4«»f*fc:iSJ*^ , CRF7>^ 
* 3 «ESl/C4*0 . SWM*W»* 1 4 */rl/C R FS 

»*^x^t$E^t>''<4rttc*Ai/rt**. c<z>fc 

^Wft^! 4^WC^X©^feStt^ft# 

«©«SCCttRFSJWf-^K8*i*|**4<c^. 1/ 
fcaP^rA^ttRFAti'^^riW^U r^^>3 

tc* cmt .h^MOT^X^CVDtESlC 
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B6f, RFr^^ftffl^feWiSttS^XTCVD 
SBK^ili&WBt?*) -? fc. 
1 0 011] 

J*. «*t?S*ttO*^«B*pIftt'r& 1 RF7>r 

* * wr i&vitea?? x-7 c v d m^zmt * C 

[0012] *fc*Jffl©Bp»*, -Lfc^X^CV D 

10 > < b 9 W> * <, X-7 C V D IMW & C 4 T* 

Bffi®Mfl!c<J:DBb*&a&. 
[0013] 

♦J. RFT>*"*\ :/?X-?£j«*+»<, y-X#X 
*A5L*>J:C«fcX^-t>tH*fcK«|*#«^*X^ 
CVDttKCA^r, C<D^X-7^e£*t>^l^>7* 

^x-?««K:*r6fiaK. rft>w*brt4c 

[0014] R F 7 PJ«a * jlKM O' 

3 <Y jU#WH» ^rtl^-C* 9 , 1/*>4>CG>RF7>^ 

MT^Rtdtt. RF7>^7fl>*ffl«T 1 X'im?ftlZ 
1 0 0 1 5 ] Sfc, ^XTflUt** >^<M©toB* 

-^^^X^.«M^ ♦ >^MB±MtM(CB 
S8rr*Ci^5Jtt4ft6. ^X-7*rt*^W<(Dl».« 

[00l6]«6(C t y-x#x«X5Ut, R F 7>r 

ftrto*>, itStt^(^9A(4S{iRF7>f t ^J:f)T* 
(H. »rrn^RF7>^7J:*i^*>7 r (C«ofeB 

40 [0017] *^(D77 x^c V D#&li, ±iia>s 

X-?CVD»*»^r. K^«6±iC»««;«fiW 

[0018] 

Iffffl] *#feW©^^X-?CVDffli<D*^>h«, R 
50 K&* 0 C©««CJ:*). RF7>5"f0)SW*«*^ 
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m&mt><ox'\*tn><Dx\ mmm^mmm 

[00 19] COM, RF 7 >Tt<D:l>tt< ti>3ffi 

mRV7>?i-ft*>t?z$nxh. mmwte±tc 

XtttKK 10 
[0020] 2*R F Tyrr&yyXvfm? * 

[002 I ] <**>tc, m&V>v-z**&?Jl&RF 

7^^tmk*?~i><om^&®.bizv>x\ v-*tr 
\t*m < m^xh o , ^ ?f > ^ * ? h ■? - * opest* 

[0 02 2] *77X7CVD*iMOl- 
CVD«WiBlttift6. 

[ 0 0 2 3 ] 3 x ? ? > 50 
[0024] 

[002 5] wm\ 

(b) fcJ:t>Ta3 (a) - <d> fc^jgl/TSftSBT*, 
[0026] $ f\ 5 X-?C V DfiB4>& 

«9Kc^« % Hi (a) «:*^«flBKiBa«:«HBUrgfl 

3£g2ag!U h9-*2*glSUCRF 50 
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4®tt9l*#l*.tXA I J&RtttMtt/. tgtatti^fc-^ 

ft* + >^4±^Ji7^X-7^^WL7*iBt/, C 

I/. ^X^S^*^*. 7^X-?fi£|g**>;<4C> 
T»Kl**R* * »<6 R^cliR F 7>r 

* 3 ©*'C«©»«8Lba: . S«X 7* - i> 9 ±K «K 0 

?-*JQO$®<Dtt&tC. V-A#*«AJL7«:E^ 
C C ^ A SS * * >; < 6 ft KikttVA? 

[0 02 7 3 RF7>** 31*01 (bJtC^TRm^ 

-Mtbxcu mmmtb. *o> 

«>RFr>^« % rt»(C*©cfc^ft 
&C£**?rerC«6 0 ttteCG>RF7>**34*. 

x -? fes * * ; < 4 ffiflfti 1/ & ? - ami Z tt 1/ x 

t?*->r<>J:ir». Bl (b) K^RF7>-7 t +m£tc 
J: ft**, 7 v * + > >< 5 tfliSKS -7 fcSRtc 

[0028] r>%K s ^mo? yXvCV D*Scc^ 
133 <a) ^ <d) t#Bl/t:»?ir* 0 

(a> tB--c**©r. atrr«Kn«mr«. 
[ o o 2 9 ] c <timm&&<o®m. 3 3 tmzim? 

^. 0ltC7n^fc7^X-7CVDgg<Z>S1SX^-^9 
±K(BiO, -W4 0lTTKftfrK:<fc9T iH*l On 

He 100 sccoi 

C 1 1 3 0 c c c m 

T i C ! i 2 0 o c c 0) 

40 seem 

WW 0. 1 Pa 

RFSS^- 2000 W(13. 56 

MHz) 

SS^^-S^ 4 50 'C 

.««^ttSS^03 < I) ) lCtn? c *^X^CVDX 

ccr.^^x^s^ir^trv-x^xi^^T 
S«l 0±CCT iH3 4*- , *.«$n-5. JHIUbat/feT 

IK/. 7^x-?4.s*v>/<40rtii^RFr>^3 
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tctfg?^. c^WSiiimo, SfcRF7> 
r + 3 7 X? 5 WWe 8 0 r 0 . HKftHH** 
it Is tc$3i*V&& t *fl>1?. R F OtMs < V -ififi&t Z> 

(yU>£C£*>. y?X^4«**>;<4G>rtiK>RF 
7>?**3K:tfS?*T i Ufc 

fc*-/ooi*Z>&C*T i 13 4®^3»»ItirC&&o 
[ 0 0 3 0 1 T&&#ic£ 0 2 0 n m<DJ?$K 

T i NGX«R* C fc ^ . ^ X-? ATI 7 J: 0 10 
He 1 0 0 e c c m 

0 1 2 3 0 s c c m 

y-*#X$A*L8J:0 

T i C 1 1 2 0 s c c © 

N* 3 0 sccffi 

10 seem 
#*EH) 0.1 Pa 

R FSH'f 9- 2 0 0 0 W { 1 3- 5 6 

MHz) 

aHRa^-yJMK 450 'C 20 

*^9X^CVDX«tW. He/Cli 't'&tf^KJ: 
&^X^5#fc20, C ©75 X"? 5 K<fc V- A 
tt*£fr*TiCI, fc£tfN a fcliMBU, ^70- 

7**x^£«? + >M4tt:tfi*u ^X7isift> 
*fcRF7>f L +3tt , 7*7X-?5« 
t\ RFfl)Afr , ^?^%S1'^CikiVl^ TiN^ 30 

x^vytfx-cA&C i a £;£JDb'a*&c£fc, 7 

^X-?^^ + >' > <4 0P9H^>RF7>7 t ^3^f1#f 

«ctH/»>U- HTJggODJ:^, *fc*-^>y«> 
fr<,>T I Nfl3&0jgUROTtt?*«. C<&tt8«:B3 
{ c ) 

[ o 0 3 1] x«:*y^x-?«Bai«:* f - h^<*^* 
rtl/caftUfcX't? * L> > l 0 * 

Bus U &*K>M1*'< * > 'J > <fc 0 A ! ^£Sl2 
3 6 &A7L3 3p!««:a»atf 0 T i NJ2 3 40 

5©*~><~>oy#to,»C4*&. A!S^J0ia36 
fcfctW K***T&C±«l<#l*?L3 3rtft3B*U l< 

*@3 <d) K*f 0 

[0032] **ft«tc<fctl«, PfflttOR F 7>?* 
[003 3] MM2 50 



USa^X^CVDttBWO, TilSfcJtfTiN 

(b) fcJ:tf@3 <a> - <d> «r*B8l' 
[ 0 0 3 4 ] S t\ ***flto>'7 5 5C-7C V D ISgOli 
«M«K>*, d2 <a> K*31K1^&H64^'?!A 
91T*o Uttt, 7'5Xt£.i|S*- + >><4<D*KjS£ 
<&??X7tcftr&tiS&. ¥®^;M*<DRF7>r 
^3*ffiSSl/. -?**>y** l"?-*2*r«*LTR 
FtllHRFtttKUti. ^X^?v> 

7 >M4 ±(|K«*y 9 X-?#A*A5L7 £ 

7 > ^ 3 <&P4M0>&&GLkiC. . S«Xr-*9±K 
ttBl/teMWeWR 1 0 £155? 6. R F 7 3 t 

«AT^o A f---t> 9 0«*I(9I» 

[0035] RF7>?*3liB2 <b)fCaWBtt* 

2 (b) CC^i^Ct*, RF7>rt3^^v2*7c¥ 

^TCf^K^^U'C^J:^. ^tfeCORF7>r7i^ * 

@2 (b) tc^TRF7>^1&3i^^nii, ^«tcS 

[00363 o«rcc, *a9W>7 r ^X-7CVD*tt«:^ 
^. ^0133 <a> - (d> *#P.OXSft^ , r-S, 

[00371 C Ci4^aiSfe(?>«^?L 3 3 ^a^Sffif 
*l^±«E>S«flJl«:«H F^S8^t1S*bfe 
ft. II 1 X?CV D^^1SX^-i>9 

±K:ttRi/, -pHil/TTiaa^tCfcOT iJ8£ 1 On 
in^gST^o ^X^^^ATL7<^D 
Hj 20 seem 

Olj 30 seem 

TiCli 3 0 seem 

WEA 0. S Pa 

RFWRM9- 1 500 V(13- 56 
MHz) 
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.«§8»C^*SR^S3 (b> K5W 0 *^X7CVDI 
WCfcl-rtt. Hj /C 1 1 ££#XfcJ: 47^X^5 

g&l 0±KTi S3 4#5fc8$ft*. JRtt£*l>fcT 
i S©-7' y a -to l x^£*&* * >;<4 fcte 

tctfg?£#. COi*W««^'C*0, *feRFT> 
7*3tt7?X?5««d*UTfc9. mftttMS* 10 
/r 0 fcltetttft ^Ot?. R F <DMP < ? -WNitt *> 

l/t(r^Cii. 7?X?£«**>;<4<*>rtS<S>RF 
T > 3 (C(4«T « T i <C&0>1&®IC^?Z. btc 

fc*-M/\>y©ftl*T i S3 4^M^Rlt^C«&o 
[0038] TK*#k J: 0 2 0 n 

T i WWMItefcCfc*. :f9X"*#*»Wl7 «fcfl 
Hi 2 0 $ccm 

C 1 1 30 seem 20 

T i C 1 , 30 sccfl! 

Nz 20 seem 

ifz&h 0. 5 Pa 

RFSfflM"?- ! 50 0 W ( i 3- 5 6 

MHz > 

£«Xr~-^®« 4 00 *C 

♦^X^CVDXStW. H 4 /CI, «£#xecj: 
i^7X^?5^l/, CCD^XtSKJi-^CV-X 
^i^TiCl, fe^Ni #*?0- 30 

Qr»Kf»T*sws«8« i o±kt * nh3 5jws$ 

tt£*v&o JWl64.«OfcT i N5^*'J*7-TO 
77X^*^? + >M4Ka£fU/. ^7A^ig£ft> 
^4CDrt«^RFr>^3*Cft»T4 0 U»UC<Z>tt 
Mttflb^C* 0 , £ fc R F 7 > f * 3 1 * 7 v X-? 5 ffi 
ttfcttMTfc D . fiMK<mM&*Sr0fciterttai'4> 

7X-7^* + >M4<DPJ^RF7>^^3«:<1#'$' 
&T i NG>Bfcffi*K*^T6. Uc^ot, 56tfl/fc 40 
r # 3 > u - t f'UgcC'J: I - , £ fc* - m; % > 
m>T i N«3 5«>flttWi5If8"C**. C«)«8«:H3 
{ c > CC^f . 3 < d > tC^T A ! &£jgS3 6 

[0039] **fc«tc Jrfttt, 9ffitt4>R F 7>^^ 
3*^x^^**>/<4rt<&^X^«igfc»r* 

[0040] ±tti,fc2fl®*fcM&&. RF7>-?* 50 
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3 <Ei3g<S3f£ ?y X * >;<407'7X-?5tS 

X. <,*?fti>&&&7yXvo>&±&miVh i ). !SML 
mt. *HtitCC«tifc^XvCV Delist?* 

[0 0 4 1 ] tl± % *^^2«<0*fe««:sftWtfc 

i^±<&*tw«a:«* * m crista < , 

wr*SHM*^ffla>7^x-?cvD«SB4ot:. 
>*^X^CVDi»K)J:^K:nB*-y«RFr> 

0 9 1, 0 4 9#Wa*<CB5*3ntTO*J: ^ 

> ^ 4E o . st * <c jsiata^SJig ££rtbii i/c a v 

[0042] ±B^ U 2 >j67'7X?CV DttBCDiid 

7 x-7 c v d & * * . 

[0 04 3] tt8W&««1««il/ 1 CT liTiN* 
MSI/ft*, TiW, TiON**l*»S/y3>*, ft 

[0 044] Ti4T i N^V-X^i orT i C I 
i <IUP = -2 5'C, bp=l 3 6*C) «:AAl/fc^, 
T i Fi (2 8 4VrMH> ^>T i Br, {mp = 39 

•C. bp = 2 3 0*C> vcom^oyxb^^tiBi- 
&c^r*^ *fc, *«^»>fta«iAi/ , c. Ti 

<N<CH,) l ), {^h^S>>^^75^^3?^«5 
A) i (N (C, Hi ) , ) i (^hT'^x^ilT 

>/>ffc*^ >4<5<fcCXWaT i ffc£«K*. &^^<-^> 

^x-?cvD«B^«A-rtiij;j:i». t i c i, tfffia 

[0 04 5 ] T i N£>7 -7,f}*<r>-^X'h&m&& 
X^U-CN, ^f*Sl/fc^. NH. t N a H« 9, 
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[0046]$ tcy'v X-? ilHB#tC(£EH 
[0047] 

[ gROtt* ] OhOlMl* &*»ft J: 5 cc . 
<W?X^CVD£gK£fttt, 8Wt*£aM>RF7> 

f + ?'? x-?f5Jg * * > > «>rt#©7" ^ x-?«8ic 
fc* 

[0 04 8] RF7>*+<D*W*. I«?4«IW( 
iD»tiBc««:S«f*!tttt?»Hurte««, RF7>^* 
' < ? ^ CC «fc &M«fiSfi4> n > * 5 * - s? 

[0 04 9] RFT^t^XTt^^^rt 
iWciaar^C^jrO. *7Xv£f£**>;<<Z>ttB 
*ffll*.ttA l*M«^nWt7ttttr«C&#FlM 

[0050] 3*>cc, TiCl. «. ^ccmm^t 

h V - X * AJL 1 1 R F 7 > * t WBL A ■? - *MM 
[0 05 1 ] Sfc, *|^or:.7^X-7CVD^^J:n 

[0 05 2] *fc*9XTCVD«l*«6EJStf*+ 

[0053] ±lrtUIUC£9, *JWW7-f-:f-** 

[01 ] *ftp^jaHUc«ft«l©^X^CVDtt 
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